Introduction
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The Atlas Mountains of Morocco consist of continuous intracontinental mountain chains of 45 different ages; Alpine (Cenozoic) age for the Middle and High Atlas and Late Carboniferous to 46 early Permian for the Anti-Atlas. They are characterized by having high topography that contrasts 47 with moderate crustal tectonic shortening and thickening in the Atlas, and moderate topography and 48 very mild shortening in the Anti-Atlas (Guimerà et al., in press) . Recent geological studies and 49 geodynamic modelling (Teixell et al., 2003; Teixell et al., 2005; Zeyen et al., 2005) suggest the role 50 of dynamic topography to explain this apparent contradiction, although there is a lack of modern 51 geophysical data at the crustal scale to corroborate this hypothesis. The High Atlas Mountain chain, 52 located in the foreland of the Mediterranean Alpine belt, is a 100 km wide, ENE-WSW-oriented 53 intracontinental fold-and-thrust belt that extends for 800 km in Morocco, (Fig. 1) , and continues 54 eastward into Algeria and Tunisia for a total strike length of approx. 2000 km. The structure of the 55 High Atlas mountain range resulted from tectonic inversion of a Mesozoic extensional basin due to 56 contraction, with an average direction of NNW-SSE, related to the convergence between Africa and 57
Europe from Cenozoic to present times (Mattauer et al., 1977; Beauchamp et al., 1999; Frizon de 58 Lamotte et al., 2000; Teixell et al., 2003; Arboleya et al., 2004) . Mesozoic sediments overlie a 59
Precambrian to Paleozoic basement intensely affected by Hercynian (late Paleozoic) orogeny. 60
Cenozoic shortening was mainly achieved by thick-skinned trusting and folding affecting the pre-61 (http://www.esf.org/activities/eurocores/running-programmes/topo-europe.html). Remote reference 118 was used to derived MT and geomagnetic transfer function responses in the period range from 119 0.001 s to 10,000 s, although in this work we are only focused the responses between 0.001 s and6 1,000 s, as these are the periods sensitive to crustal resistivity variations (Figure 1 
of Supplementary 121
Material shows the apparent resistivity and phases curves for the soundings). Moreover, due to the 122 middle-low quality of the tipper data it was not included in the inversion procedure. The total length 123 of the profile (Fig. 1 ) is 220 km with an average site spacing of 10 km. 124
To retrieve the strike of the regional structures and the regional impedance tensor, we applied the 125 distortion decomposition method of Groom and Bailey (1989, GB) following the scheme of 126 McNeice and Jones (2001) . Figure 1 displays the strike directions estimated from the MT 127 impedance tensors at each site for the period band of 0.001 -1000 s. The individual site estimates 128 of strike are weighted by the error misfit to the GB distortion model; misfits with an RMS less than 129 2.0 are considered reliable, whereas larger misfits are indicative of three-dimensional (3D) effects 130 or of errors that are too small. In general, most sites display a misfit to the distortion model of 131 below 2, so a 2D model is valid and appropriate. The best-fit average multi-site, multi-frequency 132 GB regional strike is N50 o E, which is consistent with the strike of the main surface geological 133
structures. 134
Simultaneous 2D regularized inversions of the TM and TE apparent resistivities and phases were 135 undertaken using the algorithm of Rodi and Mackie (2001) . This algorithm simultaneously searches 136 for the model which trades off the lowest overall RMS misfit with the smallest lateral and vertical 137 conductivity gradients in a regularized manner, following the approach pioneered for MT data by 138 Constable et al. (1987) . On average, we fit the logarithm of the apparent resistivity data to within 139 5%, and the phases to within 1.4 o . This is a remarkably good level of model fit that few MT data 140 models are able to achieve. During the inversions, neither structural features nor conductivity 141 discontinuities were imposed, and the start model was a uniform half space. The resulting final 142 model, is shown in Figure 2 . Figures 3A and 3B compares the phase pseudosections of the data and 143 model responses. We focus on comparing phases given the notorious nature of static shifts in the 144 apparent resistivity curves (e.g., Jones, 1988) . As is evident in Figure 3 , the residuals between the 145 observed data and the model responses are random, and no strong feature in the data is unexplained. 146 Figure 4 shows a tectonic interpretation of the resistivity model and is discussed in the following 147 anomaly at lower crustal levels (Calvert et al., 2000) . To the north, this feature is limited by the8 features coincide with a marked lithospheric thinning that has been modelled with potential fields 172 (Teixell et al., 2005; Zeyen et al., 2005; Fullea et al., 2007) , and has been associated either to 173
Canary mantle plume flow beneath Africa (Duggen et al., 2009 (Duggen et al., , 2010 
